SUMMARY Short term histological liver changes were studied in 13 patients with congenital biliary atresia, who showed good bile drainage after radical operation. Biopsies obtained at the time of the corrective surgery and at the second operation to convert from external total to partial bile drainage (undertaken once the bilirubin concentration was less than 30*8 iimol/l) were compared.
Congenital biliary atresia was always a fatal disease until Kasai 4 Progressive hepatic fibrosis has not always been observed, however, and indeed in some patients this has actually decreased.5 6 We report the short term, histological changes in the liver after radical operation for congenital biliary atresia and their relation to the clinical course of the disease.
Materials and methods
Thirteen patients (five boys and eight girls) with congenital biliary atresia (10 with type III, three with type I disease according to the Japanese Society of Paediatric Surgeons classification)7 who underwent operation at Tohoku University Hospital between January 1982 and June 1984 (Fig. 1) , were selected for this study according to the following criteria: (1) they were operated on at an early age ranging between 47 and 77 days (12 patients underwent a hepatic portoenterostomy, and one (case no 2, Fig. 1 The degree of histological changes between the first and second biopsies were compared with clinical data, as shown in Fig. 1 , and with the following clinical parameters: (1) degree of resolution of jaundice-deemed rapid or slow if the bilirubin concentration two months after operation was less or more than 25-6 ,tmol/l; (2) cholangitis before the second operation; (3) jaundice at follow up (bilirubin more than 18-8 Rmol/l). The degree of portal fibrosis at the time of the first biopsy could not be correlated with surgical results, but the second biopsy was less in four patients, the same in two, and worse in seven. Four of these seven patients had suffered one or more episodes of cholangitis in the postoperative period and six had shown a slow decrease in the bilirubin value; at present four of the six are jaundiced.
Portal ductal proliferation and periportal ductular proliferation. (Figure 2 , graded -to ++) The variation in portal ductular proliferation and periportal ductal proliferation at the first biopsy was not statistically significant. At the second biopsy the former was reduced in one patient and the latter in two patients respectively. In these patients the bilirubin concentration decreased rapidly, cholangitis did not occur, and no jaundice was observed at follow up. Two patients in whom both portal ductal and periportal ductular proliferation increased showed a slow reduction in bilirubin values: one of these has had cholangitis and is jaundiced at present.
Cell infiltration. (Figure 2 , graded -to + + +) Cell infiltration at the first biopsy was variable and could not be correlated statistically. At the second biopsy, six patients showed a reduction in cell infiltrationfour of these patients have had a rapid reduction in jaundice, no cholangitis, and no jaundice at follow up. Four of the remaining seven patients with constant or increased cell infiltration suffered cholangitis, however, and four were jaundiced at follow portal cholestasis was seen in three patients, two of whom were jaundiced at follow up. Periportal cholestasis was seen almost universally at the first biopsy and was still present at the time of the second biopsy in three patients, two of whom had cholangitis, and one of whom was still jaundiced at follow up.
Intralobular area Ballooning degeneration. (Figure 2 , graded -to + +) This was present in all patients at the first biopsy, but was much more severe in six. In four of the six the postoperative course was characterised by a slow decrease in the bilirubin concentration and at follow up three patients were still jaundiced. At the time of the second biopsy ballooning degeneration was seen in some patients in whom it had been severe at the first biopsy.
Intracellular cholestasis. (Figure 2 , graded -to + +) Intracellular cholestasis was minimal in six patients at the first biopsy. In five of these the clinical course was characterised by a slow reduction in the bilirubin value and three were jaundiced at follow up. Moderate cholestasis was also observed at the time of the second biopsy but there was no correlation with the clinical course of disease.
Intracanalicular cholestasis. This was observed in all patients at first biopsy and was absent in all at the second.
Focal necrosis. (Figure 2 , graded -to ++) Focal necrosis was severe at first biopsy in five patients, all of whom showed a slow reduction in the bilirubin concentration. It was still present at the second biopsy in four patients who had suffered cholangitis in the postoperative period and three of these were jaundiced at follow up.
Intralobular fibrosis. (Graded -to + +) This was observed in all the patients at the first biopsy. At the second it was the same or increased in seven patients, four of whom had suffered one or more episodes of cholangitis.
Cell infiltration. (Figure 2 , graded -to + + +) A severe degree of cell infiltration at first biopsy correlated with a slow reduction in the bilirubin concentration. Cell infiltration was still present in eight patients at the second biopsy. Six of these showed a slow reduction in the bilirubin concentration and four suffered one or more episodes of cholangitis. Only one of six patients showing a rapid decrease in bilirubin and no cholangitis had an increase in cell infiltration.
Discussion
If at the time of an early hepatic portoenterostomy there is satisfactory functional connection between the residual fibrous biliary ducts at the porta hepatis and the intrahepatic biliary tree, bile flow may be re-established progressively and jaundice may resolve in a few weeks. The long term prognosis, however, of patients operated on successfully for congenital biliary atresia is still controversial. In 13 patients who had good bile drainage with regression of bilirubin to normal or almost normal values after operation, we studied histological changes in the liver three to nine months after the curative operation. A significant number of patients showed a reduction in fibrosis and cell infiltration on the second liver biopsy. Clinically these patients had a rapid decrease in the bilirubin concentration and no cholangitis. Most patients with increased fibrosis and cell infiltration, however, showed a slow reduction in bilirubin and cholangitis in the postoperative period.
Among the histological parameters considered at the time of the first biopsy the following seemed to indicate a favourable prognosis: (1) absence of cholestasis in portal area; (2) 8 In contrast with these reports the results from the present short term, follow up study seem to indicate that the increase in hepatic fibrosis after corrective operation need not necessarily occur-indeed in about 30% of patients a decrease was observed together with an improvement in other histological parameters.
As the clinical course of patients with improved liver histology was characterised by a rapid decrease in the bilirubin concentration and absence of cholangitis, we believe that future strategies in the treatment of this disease should aim to secure as satisfactory a bile flow as possible in order to reduce the risk of cholangitis, which remains the most dangerous complication in the postoperative period and may compromise irreparably the success of the operation.
